Abstract: An optoelectronic synthesizer based on photonic integrated circuits is reported for use in THz communication systems. The source has widely selectable channels, a broad range of continuous tuning (0.254-2.723 THz), and excellent resilience against failure.
978-1-943580-11-8/16/$31.00 ©2016 Optical Society of America into five channel regions (CRs) for discussion, which have different redundancies. CR1 (top, blue) in the graph results from DFG between light from DFB1 and DFB4. As can be seen, there is no redundancy in this region, but for CR2 to CR5 there are always at least two combinations of diodes that be used. In CR2, for example, the frequency band from 1.717 THz to 1.933 THz exhibits 3-fold redundancy between the blue, pink and green regions, which arise from ΔλDFB4-DFB1, ΔλDFB3-DFB1 and ΔλDFB4-DFB2, respectively. If DFB1 were to fail, this THz channel could be generated by using the corresponding frequencies from ΔλDFB4-DFB2, or, if DFB2 were to fail, this THz channel could be generated using ΔλDFB4-DFB1 or ΔλDFB3-DFB1. In other words, one alternative combination choice exists if DFB1 fails, and two alternatives if DFB2 fails. Furthermore, if DFB1 and DFB3 both fail, these THz channels could be maintained by using DFG from ΔλDFB4-DFB2. shows the mode-beating signals measured using an optical autocorrelator. The five normalized second-harmonic generation (SHG) curves correspond to the optical spectra in the same colors in Fig. 3(a) , and these curves represent typical results for the five THz channel regions presented in Fig. 2(b) In summary, PIC-based optoelectronic synthesizer for THz communication systems has been demonstrated for the first time. The PICs were fabricated using simple side-wall gratings and QWI technologies, which eliminate the multiple stages of crystal re-growth required in traditional approaches and so reduce cost. The PIC produces up to three mode-beat THz optical signals simultaneously and can be tuned over the range 0.254 to 2.723 THz with no gaps. The wide tuning range opens up applications such as THz wireless communications between CPUs, and the high level of redundancy makes the source particularly suitable where rigorous reliability is required, such as inter-satellite communications. Along with developments in THz antennas, this PIC-based synthesizer will be a significant enabler of THz wireless systems in the near future.
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